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DESCRIPTION 



CANCER ANTIGEN PEPTIDE FORMULATIONS 



TECHNICAL FIELD 

The present invention relates to formulations comprising an 
HLA-A24-restricted cancer antigen peptide. Specifically, it relates to 
emulsion formulations used as a cancer vaccine for treatment of 
various cancers, and kits for preparation of the formulations. 

BACKGROUND ART 

Cellular immunities, particularly cytotoxic T cells (referred to 
as CTLs hereinafter), play an important role in the elimination of cancer 
cells or virus-infected cells from a living body. CTLs recognize a 
complex formed between an antigen peptide derived from a cancer 
antigen protein on a cancer cell (cancer antigen peptide) and an MHC 
(Major Histocompatibility Complex) class I antigen (referred to as an 
HLA antigen in the case of human), and thereby attack and injure 
cancer cells. 

Representative examples of cancer antigen proteins are listed 
in Tables described in Immunity, vol. 10: 281, 1999. Specific examples 
include melanosomal antigens such as a melanocytic tissue- specific 
protein, gplOO [J. Exp. Med., 179:1005, 1994), MART- 1 {Proc. Natl. 
Acad. Sri. USA, 91:3515, 1994), and tyrosinase (J. Exp. Med., 178:489, 
1993); as well as cancer markers such as HER2-neu (J. Exp. Med., 
181:2109, 1995), CEA (J. Natl. Cancer Inst, 87:982, 1995) and PSA (J. 



Natl Cancer Inst, 89:293, 1997) as cancer antigen proteins other than 
those from melanomas. Cancer antigen peptides are peptides 
consisting of about 8 to 1 1 amino acid residues, which are generated 
through the processing of cancer antigen proteins with intracellular 
proteases (Cur. Opin, Immunol, 5:709, 1993; Cur. Opin, Immunol, 5: 
719, 1993; Cell, 82: 13, 1995; Immunol Rev., 146: 167, 1995). The 
cancer antigen peptides thus generated bind to MHC class I antigens 
(HLA antigens) to form complexes, and then the complexes are 
presented on cellular surfaces, and recognized by CTLs as described 
above. In development of medical products for cancer immunotherapy 
(cancer vaccines) based on cancer cells disruption by CTLs, it therefore 
is very important to identify a cancer antigen peptide from the cancer 
antigen protein, which can effectively induce CTLs. 

Lots of subtypes exist in MHC class I antigen molecules, and 
the amino acid sequence of an antigen peptide that can bind to the 
respective subtype obeys a certain rule (binding motif) corresponding to 
a type of MHC antigen molecules. Regarding the binding motif for 
HLA-A2, for example, the amino acid at position 2 is leucine, 
methionine, or isoleucine, and the amino acid at position 9 is valine, 
leucine, or isoleucine. Regarding the binding motif for HLA-A24, the 
amino acid at position 2 is tyrosine, phenylalanine, methionine, or 
tryptophan, and the amino acid at position 9 is phenylalanine, leucine, 
isoleucine, tryptophan, or methionine. Recently, any peptide sequence 
expected to be capable of binding to HLA antigens including the motifs 
as shown above may be searched on databases (for example, BIMAS 
software; http: / /bimas.dcrt. nih.gov/molbio/hla_bind/). Accordingly, 



in order to identify a cancer antigen peptide that can induce CTLs from 
the cancer antigen protein, peptide regions consisting of about 8 to 1 1 
amino acid residues that match the binding motif or the peptide 
sequence expected for an intended HLA type are first identified from the 
amino acid sequence of the cancer antigen protein. 

However, a peptide that has been identified based on the 
binding motif or the expected peptide sequence does not necessarily 
have an activity to induce CTLs. Since a cancer antigen peptide is 
generated through the intracellular processing of a cancer antigen 
protein, a peptide not having been generated through the processing 
cannot be an antigen peptide. Furthermore, since many cancer 
antigen proteins exist originally in a living body, CTLs may be tolerant 
to such cancer antigens even if a peptide having the binding motif or 
the expected binding sequence is intracellularly generated as a cancer 
antigen peptide. Those show that, in order to identify a cancer antigen 
peptide having an activity to induce CTLs, a prediction merely based on 
the binding motif or the peptide sequence expected for an intended HLA 
type is insufficient, and an in vivo evaluation for an activity to induce 
CTLs should be important. 

A Wilms cancer suppressor gene WT1 (WT1 gene) was isolated 
from chromosome lip 13 as one of the causative genes of Wilms 
cancers based on the analysis of the WAGR syndrome that was 
complicated by Wilms cancers, aniridia, urogenital anomaly, mental 
retardation, etc. {Nature, 343: 774, 1990). The genomic DNA of WT1 is 
about 50 Kb, and is composed often exons, of which the cDNA is about 
3 kb. The amino acid sequence deduced from the cDNA is as shown in 
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SEQ ID NO: 1 (Cell, 60:509, 1990). The WT1 gene has been suggested 
to promote the growth of leukemia cells from the facts that the WT1 
gene is highly expressed in human leukemia, and that the leukemia 
cells are suppressed in their cellular growth by the treatment with WT1 
5 antisense oligomers (Japanese Patent Publication (Kokai) No. 

104627/1997). Then, the WT1 gene has been demonstrated to be a 
new cancer antigen protein of leukemia and solid cancers (J. Immunol, 
164: 1873-80, 2000, J. Clin. Immunol, 20, 195-202, 2000) from the fact 
that the WT1 gene is also highly expressed in solid cancers such as 

10 gastric cancer, colon cancer, lung cancer, breast cancer, embryonal 

cancer, skin cancer, bladder cancer, prostate cancer, uterine cancer, 
cervical cancer, and ovarian cancer (Japanese Patent Publication 
(Kokai) No. 104627/1997, Japanese Patent Publication (Kokai) No. 
35484/1999). Cancer immunotherapy (cancer vaccines) can be 

15 preferably applied to as many as possible of cancer patients, and 

therefore it is important to identify cancer antigen peptides from WT1, 
which is highly expressed in many kinds of cancers, and to develop 
cancer vaccines based on those cancer antigen peptides. In this 
context, WO00/ 06602 and WO00/ 18795 describe natural- type cancer 

20 antigen peptides composed of a portion of the WT1 protein, but those 

cancer antigen peptides have not been yet examined for their in vivo 
efficacy. 
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DISCLOSURE OF THE INVENTION 

The present invention aims to provide cancer antigen peptides 
derived from WT1, which have an in vivo efficacy, particularly a clinical 



usefulness, and cancer vaccines as dosage forms suitable for said 
cancer antigen peptides. 

The inventor of the present application conducted the clinical 
study of patients who had given informed consent with the approval of 
the Ethical Review Board of the Faculty of Medicine, Osaka University, 
and found that the administration of some cancer antigen peptides in a 
particular dosage form to cancer patients efficiently ameliorates their 
pathological conditions, thus accomplishing the present invention. 

Thus, the present invention relates to: 

(1) a water- in-oil emulsion which comprises as an effective 
ingredient either one or both of peptides selected from the group 
consisting of a peptide having an amino acid sequence of Cys Met Thr 
Trp Asn Gin Met Asn Leu (SEQ ID NO: 2), and a peptide having an 
amino acid sequence of Cys Tyr Thr Trp Asn Gin Met Asn Leu (SEQ ID 
NO: 3); particularly the emulsion according to the invention wherein 
the emulsion is in a dosage unit form that comprises 0.1 to 100 mg of 
the peptide; preferably the emulsion according to the invention wherein 
the emulsion is to be used as a cancer vaccine: 

(2) a process for preparation of the water-in-oil emulsion according 
to the invention, which comprises mixing a preparation comprising 
either one or both of peptides selected from the group consisting of a 
peptide having an amino acid sequence of SEQ ID NO: 2, and a peptide 
having an amino acid sequence of SEQ ID NO: 3, together with an 
emulsifier and an oil: and 

(3) a kit for preparation of the water-in-oil emulsion according to 
the invention, which includes a container comprising either one or both 
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of peptides selected from the group consisting of a peptide having an 
amino acid sequence of SEQ ID NO: 2, and a peptide having an amino 
acid sequence of SEQ ID NO: 3, and a container comprising an 
emulsifier and an oil; preferably the kit according to the invention 
5 wherein the kit is to be used in the preparation of the emulsion just 

before use. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is graphs showing the change in tumor marker levels in 
10 the lung cancer patient (female) before and after the administration of 

wild type WT1 peptide (SEQ ID NO: 2). 

Fig. 2 is graphs showing the change in tumor marker levels in 
the lung cancer patient (male) before and after the administration of 
wild type WT1 peptide (SEQ ID NO: 2). 

15 

BEST MODE FOR CARRYING OUT THE INVENTION 

(1) Effective ingredient 

A peptide having an amino acid sequence of SEQ ID NO: 2 or 

SEQ ID NO: 3 comprised as an effective ingredient in a water-in-oil 
20 emulsion of the present invention is derived from human WT1 (Cell, 

60:509, 1990, NCBI database Accession No. XP_034418, SEQ ID NO: 1). 

Specifically, a peptide having an amino acid sequence of SEQ ID NO: 2 

is a partial peptide spanning from positions 235 to 243 in human WT1 

(WO00/06602), whereas a peptide having an amino acid sequence of 
25 SEQ ID NO: 3 is an altered type peptide wherein Met at position 236 in 

the spanning region of positions 235 to 243 is altered into Tyr 



(WO02/079253 (International publication date: October 10, 2002)). 

The inventor of the present invention conducted the clinical 
study and thereby found for the first time that those peptides as shown 
above have a property to be presented on an antigen-presenting cell to 
induce CTLs in vivo in an HLA-A24 antigen-restricted manner. Such a 
property may be examined by determining the blood level of a tumor 
marker elevated in cancer patients at a defined time after the 
administration of the peptide, or by counting the CTL number via an 
HLA tetramer method [Int. J. Cancer. 100, 565-570 (2002)). 

The peptides described above may be prepared according to a 
method usually used in peptide chemistry. Examples of such 
preparations are those as described in the literatures including 
"Peptide Synthesis", Interscience, New York, 1966; The Proteins", vol. 
2, Academic Press Inc., New York, 1976; "Pepuchido-Gosei", Maruzen 
Co. Ltd., 1975; "Pepuchido-Gosei-no-Kiso-to-Jikkenn", Maruzen Co. 
Ltd., 1985; and "Iyakuhin-no-Kaihatu, Zoku, vol. 14, Peputido-Gosei", 
Hirokawa Shoten, 1991. 

The peptides may have an amino acid sequence of SEQ ID NO: 
2 or SEQ ID NO: 3 wherein an amino group of the N-terminal amino 
acid or a carboxyl group of the C-terminal amino acid is modified. 

Specifically, modifying groups of the amino group of the N- 
terminal amino acid include an alkyl group having 1 to 6 carbon atoms, 
a phenyl group, a cycloalkyl group, an acyl group, and the like, of 
which the 1 to 3 may be selected. Examples of the acyl group include 
an alkanoyl group having 1 to 6 carbon atoms, an alkanoyl group 
having 1 to 6 carbon atoms substituted with a phenyl group, a 
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carbonyl group substituted with a cycloalkyl group having 5 to 7 
carbon atoms, a alkylsulfonyl group having 1 to 6 carbon atoms, a 
phenylsulfonyl group, an alkoxycarbonyl group having 2 to 6 carbon 
atoms, an alkoxycarbonyl group substituted with a phenyl group, a 
carbonyl group substituted with a cycloalkoxy having 5 to 7 carbon 
atoms, a phenoxycarbonyl group, and the like. 

Peptides wherein a carboxyl group of the C-terminal amino acid 
is modified include esters and amides. Specific examples of the esters 
include a C1-C6 alkyl ester, a C0-C6 alkyl ester substituted with a 
phenyl group, a C5-C7 cycloalkyl ester, and the like, whereas specific 
examples of the amides include an amide, an amide substituted with 
one or two C1-C6 alkyl groups, an amide substituted with one or two 
C0-C6 alkyl groups substituted with a phenyl group, an amide that 
forms a 5 to 7-numbered azacycloalkane that contains the nitrogen 
atom of the amide, and the like. 
(2) Water-in-oil emulsions 

As used herein, a water-in-oil emulsion is referred to as an 
emulsion that comprises oil as an dispersion medium, and water as an 
dispersed liquid in which the water is dispersed as fine droplets in the 
oil. 

An emulsifier and an oil are usually to prepare water-in-oil 
emulsions of the present invention. Emulsifying agents are not limited 
to a particular one as long as the agents allow an effective ingredient 
dispersed in an oil, and specifically include polyoxyethylene sorbitan 
mono-laurate (Polysorbate20), polyoxyethylene sorbitan mono- 
palmitate (Polysorbate40), and polyoxyethylene sorbitan mono-stearate 



(Polysorbate60). Oils usable herein include Drakeol 6VR, squalane, 
and ethyl oleate. 

Montanide ISA (registered trademark) 720, Montanide ISA 
(registered trademark) 51, and the like can be appropriately used in the 
invention because they contain both emulsifier and oil in an adequate 
amount each. 

The water-in-oil emulsions of the present invention may be 
prepared with reference to, for example, Ikuo Suzuki, et aL, "Iyakuhin- 
no-Kaihatu, vol. 15, Seizai-no-Butsurikagakuteki-Seishitsu", Hirokawa 
Shoten, 1989, October, pp29 1-306. For example, a peptide as an 
effective ingredient is first dissolved or suspended in a distilled water or 
physiological saline to provide a preparation comprising an active 
ingredient. Then, the preparation is mixed with an emulsifier and an 
oil as discussed above. The mixing may be conducted with a mixer, a 
homogenizer, an ultrasonication homomixer, or the like. The mixing 
may be conducted in a hospital or a clinic. 

Mixing ratio of an effective ingredient to an emulsifier and an 
oil may be adjusted by a person skilled in the art to be in a range that 
water-in-oil emulsions can be prepared. Typical ratios include 
Montanide ISA (registered trademark) 5 1 : effective ingredient = 50 : 50 
(w:w), and Montanide ISA (registered trademark) 720 : effective 
ingredient = 70 : 30 (w:w). 

The water-in-oil emulsions of the present invention may 
comprise either one or both of the peptides described above. 

The water-in-oil emulsions of the present invention may be a 
formulation that is in a dosage unit form that comprises 0.1 to 100 mg, 



10 



preferably 0. 1 to 20 mg of the peptide. Dose of the peptide is defined 
as an amount necessary to induce CTLs in vivo in an HLA-A24 antigen- 
restricted manner, and more preferred dose is 1 to 10 mg. Particular 
dose may be adjusted as appropriate within the rage described above 
depending on the disease to be treated, the age and the weight of the 
patient, and the like. 

The water-in-oil emulsions of the present invention may be 
appropriately used as a cancer vaccine. The cancer vaccine is efficient 
in treatment or prevention of cancers. Diseases to be administered 
with the cancer vaccine according to the present invention include 
cancers wherein the expression level of the WT1 gene is elevated, 
including blood cancers such as leukemia, myelodysplastic syndrome, 
multiple myeloma and malignant lymphoma, and solid cancers such as 
gastric cancer, colon cancer, lung cancer, breast cancer, embryonal 
cancer, hepatic cancer, skin cancer, bladder cancer, prostate cancer, 
uterine cancer, cervical cancer, and ovarian cancer. 

In this connection, as another embodiment, the invention 
provides a method for treatment or prevention of a cancer, which 
comprises administering the water-in-oil emulsion according to the 
invention to a patient in need who is positive for an HLA-A24, and 
positive for WT1. 

Administration of the emulsions of the invention may be 
conducted by, for example, intradermal, subcutaneous, intramuscular 
or intravenous injection, and intradermal and subcutaneous injections 
are preferred since their administrations can efficiently induce CTLs. 
Although the number and the interval of the administration thereof 
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may be adjusted appropriately depending on the disease to be treated 
or prevented, individual differences of the patient, and the like, it is 
typical to administer the dosage unite form of the present invention 
more than once, preferably once every several days to every several 
months. 
(3) Kits 

As another embodiment, the present invention provides a kit 
for preparation of the water-in-oil emulsions according to the invention, 
which include a container comprising either one or both of peptides 
selected from the group consisting of a peptide having an amino acid 
sequence of SEQ ID NO: 2, and a peptide having an amino acid 
sequence of SEQ ID NO: 3, and a container comprising an emulsifier 
and an oil. 

Containers as used in the present kit include glass or plastic 
vials that are allowed to be sealed. The peptide, the emulsifier and the 
oil are as described above. 

The peptides included in a container are usually in a form of 
lyophilized product. In this case, the kit of the present invention also 
may include a container comprising a sterilized water or physiological 
saline in an amount to prepare a solution or suspension containing a 
suitable concentration of the peptide. Alternatively, the kit may 
include a container comprising a peptide in a state of aqueous solution 
or suspension. 

Each of the peptide, and the emulsifier and the oil is usually 
comprised in a container in an amount to be administered once. For 
example, 0.1 to 100 mg, preferably 1 to 20 mg of the peptide is 
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comprised in one container, whereas an amount of the emulsifier and 
the oil required to convert the peptide used into a water-in-oil emulsion 
is comprised in one container. 

The kit of the present invention can be used to prepare readily 
the water-in-oil emulsion according to the invention just before use in a 
hospital or a clinic. 

Examples 

The present invention is further illustrated by the following 
examples and formulation examples, but is not limited by these 
examples in any respect. The clinical study in the examples was 
conducted on patients who had given informed consent with the 
approval of the Ethical Review Board of the Faculty of Medicine, Osaka 
University. 

Example 1 

Effect of wild type WT1 peptide (SEQ ID NO: 2) on the lung cancer 
patient (1) 

The present example illustrates the case of the lung cancer 
patient (female) with metastasis at stage IV, who was administered with 
the WT1 peptide vaccine. The WT1 peptide used in this example was 
wild type WT1 peptide: Cys Met Thr Trp Asn Gin Met Asn Leu (SEQ ID 
NO: 2) synthesized by MPS Inc. (U.S.) with GMP grade, which was a 
partial peptide from positions 235 to 243 of the WT1 protein being 
demonstrated to be presented on the HLA-A*2402 molecule so as to 
induce peptide-specific CTLs,. 
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A solution of the wild type WT1 peptide is mixed with the same 
weight of Montanide ISA (registered trademark) 51 (SEPPIC, Inc.) to 
provide a water-in-oil emulsion. Eight hundreds pi of 1 mg/ml peptide 
solution was poured into 800 mg (about 1016 pi) of Montanide ISA 
(registered trademark) 51, and a glass syringe attached with a 21G 
needle was used to take in and out the mixture 10 times in a beaker in 
order to complete the mixing, thereby providing an emulsion. 

As such, 680 pi aliquot of the emulsion (0.3 mg of the peptide) 
was prepared each just before the administration. For the 
administration, the emulsion aliquot was injected intradermally at the 
upper arm of the patient totally seven times, i.d. on dayO, 14, 28, 42, 
56, 85, and 99 wherein dayO represents the day when the first 
administration was conducted. The blood level of a tumor marker, 
CEA, in the patient was about 400 ng/ml nine months before the 
peptide administration, and the level increased drastically, reaching 
about 2000 ng/ml two months before the peptide administration. 

The change in the tumor marker levels beginning on the day 
before the peptide administration is shown in Fig. 1 . CEA 
(carcinoembryonic antigen) was determined using IMxCEA Dinapack 
(Dinabbott, Inc.), whereas SLX (sialyl Lex-i antigen) was determined by 
Sumikin Bio-Science Co., Ltd. 

Fig. 1 shows that the increase in the level of CEA in blood was 
suppressed by the administration of the peptide, and especially the 
blood level was significantly decreased on and after the 5th 
administration. Fig. 1 also shows that the level of SLX in blood was 
increased until the 4th administration of the peptide, but subsequently, 
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the increase was suppressed so that the blood level was stabilized at 
the lower one. 

Typical delayed type hypersensitivity (DTH) was determined to 
check the immune response specific for the peptide administrated. It 
was found that the 5th administration induced a strong swelling at the 
site of the peptide administration, suggesting that a specific immunity 
was established. 

Further, the establishment of a specific immunity was also 
suggested by ELISPOT method {J. Immunol Meth., 110: 29, 1988) 
whereby T cells producing IFN-y in response to specifically the peptide 
were found to be more in the peripheral blood mononuclear cells 
(PBMC) receiving the peptide in comparison with the PBMC not 
receiving the peptide. 

Those results show that the administration of the water-in-oil 
emulsion comprising the wild type WT1 peptide (SEQ ID NO: 2) 
suppressed the development of the tumor. 

Example 2 

Effect of wild type WT1 peptide (SEQ ID NO: 2) on the lung cancer 
patient (2) 

The present example illustrates the case of the lung cancer 
patient (male) with metastasis at stage IV, who was administered with 
the WT1 peptide vaccine. In a similar manner to Example 1, a 
solution of wild type WT1 peptide (SEQ ID NO: 2) was mixed with 
Montanide ISA (registered trademark) 51 to provide a water-in-oil 
emulsion each just before the administration wherein the emulsion was 
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injected intradermally at the upper arm of the patient totally six times, 
i.d. on dayO, 14, 28, 42, 56, and 71 wherein dayO represents the day 
when the first administration was conducted. 

The change in the tumor marker levels before and after the 
peptide administration is shown in Fig. 2. The levels of tumor markers, 
CEA and SLX, were determined in a similar manner to Example 1, and 
the level of CYFRA (cytokeratin 19 fragments) was determined using 
Elecsys CYFRA produced by Roche. 

Fig. 2 shows that the level of SLX in blood before the peptide 
administration was 50 U/ml, which is higher than the upper limit of 
normal level, 38 U/ml, and the level was decreased to reach the normal 
level on and after the 2nd administration. Fig. 2 also shows that the 
level of CYFRA in blood before the peptide administration was higher 
than the upper limit of normal level, 2 ng/ml, and the level was 
decreased to below the upper limit of normal level on and after the 3rd 
administration. Additionally, Fig. 2 shows that the level of CEA in 
blood before the peptide administration, which was higher than the 
upper limit of normal level, 5 ng/ml, was decreased on and after the 
2nd administration. 

Those results show that the administration of the water-in-oil 
emulsion comprising the wild type WT1 peptide (SEQ ID NO: 2) 
suppressed the development of the tumor. 

Example 3 

Effect of altered type WT1 peptide (SEQ ID NO: 3) on the leukemia 
patient 
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The present example illustrates the case of the cancer patient 
(male) suffered from acute myeloblasts leukemia (AML-M1) 
transformed from Myelodysplastic Syndromes (MDS), who was 
administered with the WT1 peptide vaccine. The WT1 peptide used in 
this example was altered type WT1 peptide: Cys Tyr Thr Trp Asn Gin 
Met Asn Leu (SEQ ID NO: 3) synthesized by MPS Inc. (U.S.) with GMP 
grade. In a similar manner to Example 1, the peptide was mixed with 
Montanide ISA (registered trademark) 5 1 to provide a water- in-oil 
emulsion, and the emulsion was injected intradermally at the upper 
arm of the patient. Leukemic blasts occupied 50% of the bone marrow 
two days before the administration, while the total number of 
leukocytes was 1500/ial on the day before the administration. Two 
days after the administration, the total number of leukocytes was 
decreased to 700/pl, and the leukemic blasts of the bone marrow 
reduced to 27%. When a hemopoietic factor, G-CSF, was administered 
to the patient in the light of the decreased total number of leukocytes, 
the total number recovered to 2150/pl, and the leukemic blasts of the 
bone marrow was 1 1% seven days after the administration. 

Those results show that the administration of the water-in-oil 
emulsion comprising the altered type WT1 peptide (SEQ ID NO: 3) 
improved the conditions of leukemia with decreased ratio of the 
leukemic blasts in the bone marrow. 

Subsequently, the number of cytotoxic T cells (CTLs) reactive to 
the wild type WT1 peptide-presenting HLA-A*2402 molecule in the 
same patient was determined by an HLA tetramer method. The HLA- 
A*2402 tetramer was prepared using the wild type WT1 peptide 
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according to the method described in Int. J. Cancer. 100, 565-570 
(2002). On a flow cytometer, FACS, the cells were stained with the two 
colors of PE-labeled HLA-A*2402 tetramer and FITC-labeled CD8 
antibody, and the double-positive cells were assigned to CTLs 
recognizing the wild type WT1 peptide, i.e., CTLs reactive to WT1- 
positive cancer cells. CTL frequency three days before the 
administration of the peptide was 1.1%, whereas the frequency was 
increased to 8.8% two days after the administration. 

This result shows that the administration of the water-in-oil 
emulsion comprising the WT1 peptide allowed to dramatically increase 
the CTLs reactive to WT1 -positive cancer cells. This also suggests that 
the CTLs may destroy the leukemic blasts to reduce the leukemic 
blasts ratio in the bone marrow. 

INDUSTRIAL APPLICABILITY 

The present invention provides water-in-oil emulsions which 
comprise as an effective ingredient an HLA-A24-restricted peptide 
derived from WT1 which has an activity to induce CTLs in clinical study, 
and kits for preparation of the same. The invention would be efficient 
to improve the conditions of many cancer patients. 



